CYP450-mediated drug–drug interactions in oncology: recognition, management and educational perspective
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Introduction. Cancer patients are at increased risk of drug–drug interactions (DDIs) due to polypharmacy and the narrow therapeutic window of many antineoplastic agents. Cytochrome P450 (CYP450) enzymes play a central role in the metabolism of both anticancer drugs and adjuvant medications. DDIs can reduce treatment efficacy, increase toxicity, compromise patient safety, and significantly impact treatment adherence and quality of life.

Aims. The aim of this study is to analyze DDIs in cancer patients, with a focus on mechanisms mediated by the CYP450 system.
Methods. A systematic search was conducted in PubMed, ResearchGate, and Google Scholar databases using terms related to DDIs in oncology. Observational studies, systematic reviews, and meta-analyses reporting clinically relevant DDIs in oncology mediated by CYP450 enzymes were included.
Results. Studies report a variable prevalence (30–60%) of potential or actual DDIs in cancer patients. Inhibition of CYP3A4 by azole antifungals or macrolides increases levels of tyrosine kinase inhibitors; induction of CYP3A4 by dexamethasone decreases imatinib concentrations; inhibition of CYP2D6 by SSRI antidepressants reduces tamoxifen activation; CYP2C9 interactions amplify warfarin’s anticoagulant effect (5-fluorouracil, capecitabine, ciprofloxacin, metronidazole) or diminish it (rifampicin, antiepileptics); induction of CYP1A2 by smoking accelerates erlotinib metabolism. Clinical consequences include hospitalizations, dose adjustments, or discontinuation of cancer therapy.
Discussion. Recognition and management of DDIs are critical in oncology, with the potential to directly influence therapeutic outcomes and patient safety. Systematic use of DDI screening tools and fostering interdisciplinary collaboration may reduce risks and support a safe, personalized therapeutic approach. In addition, patient and caregiver education regarding self-medication and dietary supplement use is essential for DDI prevention. Unrecognized DDIs may compromise oncological outcomes as severely as disease progression itself, highlighting the critical importance of early detection and proactive management.
